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(54) POSITIVE TYPE PHOTORESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical R i 
amplification type positive type photoresist compsn. / i " V 

capable of giving a pattern whose shape is faithful to ~\ iJL 2 / 

that of a mask pattern and excellent in sensitivity and 

resolution and to reduce the dependency of the compsn. ^ 
on a substrate. 

SOLUTION: The photoresist compsn. contains a resin - R ^ 

having structural units represented by formulae la, lb -tH GhGHiT 

and Ic, an acid generator and a tert. amine compd. which 2 
keeps a solid or liq. state at <200° C under atmospheric ^\ ? 

pressure. In the formulae, R1 is H or methyl, R2 is H or O-C-OR 4 
alkyl, R3 and R4 are individually alkyl, or R3 and R4 R s 
together may form tri- or tetramethylene chain and R5 

is alkyl. The compsn. is further effective when an org. f j~ CI 1 2 ^ 

acidic component having pKa of 2-5 is contained. \ * 
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(57) [KM 

* (la) , (lb) (Ic) 



3) 



OH 



"[-C-CH 2 j- C 1 b) 

Q t . 

O-C-OR 4 



O-C-OR 4 
R 3 



OR 5 

(R 1 ttTMffXte^^^U R 2 fiTk^X^Tyu^ 



^S*U R 3 ^R 4 (iSv^jc^3l{cr/u^/u^i- 

^f^«»U R 5 ttTyu^uar«i") T^^tx> 

(A) . tt»^PJ (B) . & 

WCT%^\\&m (C) ^t5^7tK^h 
pKa ^2-5£Ot«KM» (D) 



1 

im&mi] ^ da) . db) j&xi dc) 



-^-C-CH 2 ^- ( I a) 




10 



J^S^l — 6(DT/i^u£r^L. R 3 >£tFR 4 fiS^fc 20 
R 4 ^HBlc:ftoThy^f^l<l±7 h^^^u 

mm x^ztiz&ffi&mL&m-tzmm (a) . »st 

JR<ofPfflfcJ:»)SkS:«^-t--5BBB*»J (B) . ^r/^/E 
3jR7^yft^ (C) ^ft5ci^ai«, 
[f»#^2] mm (A) 3^ i£ (la) . (Ib) (I 

c) x-^£thz&mmmiL&ifr^\cm'rz>Witt z ?'4k 30 

im^ms] mm (a) as, is (i a ) . aw (1 
c) X'm£ft%&mmm&<n^*j^*wm^ ^ a 
b) ^L-c*t dc) 

5-20 *ejv°/<&m-t 3 iff 1 xte 2 |2«fe 
[M*S4] * (ib) dc) <o«ig*fi: 

<7>£-i+S^ 5£ (la) . (Ib) BlXI (Ic) 

tfft6¥-(fttf>&ffl- ^eyi-SirS^^s 15 — 50 ^/u%X&> 

zm&m3WM(Dmj&m 0 40 

[19*^5] BSgdfeSJ (B) ^v^r/^y^M 

[If ^6] 3i»r^yft*ft (c) a*. * (iv) 
R 12 

R 11 -N-R 13 (IV) 

GSFK R^XO^R^ttSU^CJffiSrtC, jg^ffifc 1 — 8 CO 

Tj^j\^ L < fij«*3fe 8 ^JLTco v- ^ o tvu *su&mir 
*\ x R 1 1 £ R 12 3*— t£oX Zrti h &ifc&-fZ> ^ 

b b bi^m&]&F& U tlTR 13 lj«itl-8 50 
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(^Tyu^uxt^^^8i^T^v/^ nT/^yu^t) 
-e^£*t5M*« 1 — 5 (D\,^iV^KWM(DmiS.^>o 
[f»*J57] Wffi (A) Wlf^If^ »*^»J 
(B) ?rl-10lt%, ^t^33Kr (C) 
£: 0 . 0 2 — 1 mA%^~t Zm&m 1 — 6 GOV ^-f ttJHc 

[»3fc«8] £hl^ pKa #2 — 5(OW«ffiH§y£# 
(D) Sr-&fi-i-S»*« 1 — 6 cov>-r^^fc|2^(7>^ 

[f»*K9] (D) frx/^^x&zm 

m^m 1 o ] mm (a) roit^Mc, m&£M 

(B) 3jR7^yft*fe (C) * 

0.02-111% ^U^f«l^^ (D) £:0.03- 

1 ss%**rr aw** 8 3m 9 ga«fetoffl^feo 
[0001] 

[000 2] 

£o^5 L*:S*Mfcl*L-t\ #JC6 4M DRAM&U2 5 6 
y^^^^r^o-ir^fCagbfcU^ h£ Lt, g&feg£& 

[0003] ma. tfc»*»flHft«u-e« 

^L/c®&S, -£:<Dig<75!Sft#y& (postexposure bake : 

T\ PEBii&t) tcfcoTifeiRL, mMU<r>9Mm\z. 

[0004] mmk\^mhtL,z>s<?--^cD^m 

^^L7cg?^co^(75|g^SicJ: «9t£m-r-5^c. -^co 



(3) 

3 

[00 0 5] — ^*{k-&*^>aara(cj; m 

tc^So 

[0 0 0 6] 20 

[000 7] **iE<7>EiJe^@ Wfi. 

[0 0 0 8] fafrZBWi&mi&lr^m 

[0 0 0 9] 

[HM^^i-syc^co^i -r*t?^«B^fi. xt 

(la) . (lb) Zfctf (Ic) 
[0 0 10] 

40 
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[00 11] (xt^, R 1 JizklgXfi:;* ^/Is&m U R 
2 fi7K*XfijK^mi~6cor/^yu^L x R 3 Xtf 
R 4 llSv^caili, 1 ~ 6 <7>T yu^r/u^-t" 

m (a) s im»<oftmiz£Q&&ft^zm&4&\ 
(b) N ^u j ^ee(-*5v>t2 o ox^uT-vnm&xnffl. 

»Srfto3»r^yft^ (C) Sr^UTftSsKv^ 
eoJBWBfctt, P Ka &2^s<n^mm&& (D) ^ 

[0012] 

y -;w7x y —j\^7mtm<n—n*m\^^i£temv 
«gt»^v^^o *$g^-en±. iute^: da) 

itjIGxt (lb) Ru* (Ic) [^ti:9^ ^M<tt)2S 
i^lS^tt^W^v^ 0 w<E>«MBrt:, it (I 
a) , (ib) (ic) ^coflKg*<&^/^-et><t 

y x.y — /MtMio>f sa\ tf ^/uy ^ y — yu t u >- £ 
#tm^i*^^fflv>^ti,So tr-;u7xy-/u&(My 

^nr-s-yuy ^ y — yMc:&tf-37k^^£: t^yuSXfi-Y 

y^n^^/ug^(7>^g^fi^cPR^^n^v>75^ — 



5 

[0013U (la) . (Ib) RXf (Ic) <D&mmm& 
tt, «MI (A) ^CO^(C^aUTV^rf<fc<. ^co# 

a9»»ttw»c»«*ix*v\ 09*1*. * da) . db) 

R& (Ic) <D&mbW£&lf&WzttiK4tfH\&ta 

&m &m&L,Tm^xi>£\<\ 10 

[0014] HU#^*S^tttt. *ffcWl-J±0!Ix.tf, 
(la) C0fi|ig^-(&^#< 7htf>C7) t^yu^^y — yKKJi-Y 

y/D^^xy-yK *t (lb) co^igJftfcic^K 
afrotf—yuxtt^r Vrfv<^M\^m. /3XF5£ (Ic) (7) 

y>fy^a^;i/7x/-;M^ it (lb) <£cO-C 

(r 2 )(r 3 )-or 4 icm^TzvkmmRxj&z (ic) 
-r 5 tcta^-r^^^^fi^cojpj^-e^A-r^^. 

* (lb) Xfi (Ic) 20 
LXWj^oTtxt (Ic) Xfi (Ib) *<0«»S X 

^-r 5 x^-c(r 2 )(r 3 )-or 4 tcffi^-rswas 

^aSA-TS^fe^^cJ; <9\ M^L?S 0 r.tt&(^RjsS 

M*5l^X. it (Ib) ^-C(R 2 )(R 3 )-OR 4 

t5«8Sw»A^tt, *t (II) 
[00 15] R 31 -CH=C(R 2 )-OR 4 (II) 
[0016] (*t*K R 2 2fctfR 4 tt8t«<0K*£*U 

■^L.-CR 31 fi7K^U<fimj|2R 3 J; 9 Mwi/M 30 

^t^fc^^fll^Sr £2SX#. ifcfcit (Ic) ^(D- 
R 5 t-tB^-r^^S^^Atcfi, 5t(III) 

[0 0 17] R 5 -X (III) 

[0018] (it«F. R 5 ttBWB<oac*S* U ^ LT 

ikT/is*M\&m$:m^Z> r £ tf*X# So 
[0 0 19] ^fc. xt (la) . (Ib) y£t£ (Ic) cO^&^ 

^te^^^^s^^^^fb^Sr^ i^xm 40 

v^HB*»ctt. it (la) (OflBft*ffi«r*i-53^y t^/v 
7xy- yu-Xf^TKy^ry^a^^/^aiy— yK (I 

b) (DffimmtL&^'t&m— <oi%miktfv-?— . y^t/it 
(ic) ^isw^w^s®— (ofi^kTKy^— ^:«a^. 
^*^Sfg«<oj3:j&\ it (la) co«ift#tei:^; (Ib) co 

fl^*te£^5B5$H^b^ ^u^t (i 

a) aym&m&kjz (ic) co^a^te^^r-r^FS^T-fk 

So 

[0 0 2 0] -fbhCDtefrXh, it (la) % (Ib) JkZf 50 



1 - 9 5 4 3 4 

6 

(Ic) CD&ffij&Jg-foZ: 1 ft^\^t?M>tt^Ht&^ m 

it (ic) <DMmwsL&ttzmbm&#&ija*ft 
^tt, ^otw-or 5 ^— n&7kmmiz.i^ tco 
7^mm<o—m^ db) ^-c(r 2 )(r 3 )-or 4 ic 

fin -^^fr^*- h Ntt^g«K^ttigdsfi»-ea> 

[0 0 2 1] it (lb) tc*5V>x. R 2 tt7K*Xfi«*» 
1—6 coTyu^ryU?^ 9 , R 3 SXFR 4 fi^H-^j^sff 
^i~6coTyi^yux£>S>$\ XfiR 3 tR 4 2*— £ftc 
#oX hyy^i/^t<liT ^u^^rff^-r 
So r rx^5TyMvM*. \Emxh y A^^X^^Xi^X 
h\ 5t (lb) ^c^-C(R 2 )(R 3 )-OR 4 |C*gy$i-5ffc 
SS^ft^JirlyCKJ:. fh7tKn-2-t°7^K 
^ h^fc Kci-2-^yyK 1-^ ^'>xf/K 1- 

^f^K l-YyT'l^S/x^/K 1 -tert-^h^rv' 
^f/K 1 — ^ h 1 -y ^vi^^vK l-^h^ 
1 -y ^yuoc^vK l -y^vu— 1 —^otK^-^^ 
^VK 1 — tert — ~7 b*ris— 1 — T^yVin^vK 1 

So :ttib^£(Om^, *»WJC*5V^tt» 
tC N 1 harv-^^yU^W^ UV\ 
[0 0 2 2] ^/c^; (Ic) (C^oV^T. R 5 f^*3»l — 

fWtyCfi. y^yK xf/K 7 e ntVK -fy/nf/K 
:7*5vK sec — ^^yK tert — ^^yK ^^^yK V 

^ L-V> 0 

[0 0 2 3] /Ky tr^yu^my— y^Xfi^y^ y^a-s 
^yu^^y — yu^cottM§fci5£ (Ib) ^(7y-C (R 2 ) (R 3 ) 

— or 4 ^t/st (ic) ^co-r 5 tcta^-t-s^tu^two 

(R 2 )(R 3 )-OR 4 }^t^S^10~4 0%O© 
(S. ^LT-R 5 i«:|@^t^S^5~2 0%cofSffltcfe 
£co3WifeLV> 0 ^/"'. [Sf^cO^lf^^^^frX. 15 

— 5 0%. 2 5 — 4 0%co^|S^feScO^^^ 
bV\ ^B-Ttb^, ^fl^ (A) (la) . (Ib) y^ 

If (Ic) X^^^S^^m^^tf^yuft^^c. 

5t (Ib) £7)M¥^10~4 0^%, ^lyCit (I 

c) cot#it^^ s 5~ 2 0^y^%co^ffl{c&Sco^#^ 
U<. it (ib) <nffiW£&RV&; (Ic) <o«ife* 

^rco^lfSii. 15-5 0^%, #{C2 5~4 0^ 

[0 024] b hM^^^i-S^^FJ 
(B) fi x Xtt^^KSr'&tf 



7 

±<Di\&fy<nm&mt\^xm^z>^t*>xzz> 0 mz. 

[oo2 5]*j6fljcfev^m ^r^^v^yu* 
^n>5 0 t ^ y v?^^i^ttt 

A-) yr^^y, fcf* (p-h!i;^;u*^) v>T 
/^y, fcf;* (4 — tert — yf;U7i^^;^n 
/u) y7/y^y, hf;* (2, 4 — ^f-v^yyp^/^^ 

[0 0 2 6] £X±<Dffim (A) 2fcTJ®gg£#J (B) izm 

ttr^w3^7^y{b^ (c) ^*r-rs 0 rco 

3jR7^yft^ (C) ii. ^fcLhl^/S £ U v** 
[0027] zmr^fc&Ma (C) tt. 3^^^ 30 

>o>o^ro^v>r 2 o ox:£y&\,^Mmxm& 
T^^w&m (o tur, ftftw^wiscse (iv) -e^ 

[0 0 2 8] 

R 12 

R 11 -N-R 13 (IV) 

[0 0 2 9] R^/^R^teSWC^^liC. 40 

[0 0 3 0] ::t\ T/u*s\,&mmxi>&i$i.x^x 

R x \ R 12 ^D ? R 13 T*^^TyP^fy^U ? v' 
tert-^^/K ^V^yK -fy^yf/K ^'^K ^ 50 
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^r^^^iif^rtm^o R il £R 12 3> 

511^, ^y^v«<oj:5*6a**if-e*>sri 

[0031] ^^p^Jcffiv>bt^^Sl±tc*DV>T2 o ox: 
(c) ^lt, JM^fcte^jxfcf, hyyw>y % 

^^7^y, hy^, (2 -xfy^afy/u) 7; 

[0 03 2] ^^PJcOtKv^M^^- h Uv^X hfflj^fefi. 
KJiflyW UfcflHIB (A) . K*^»J (B) RXf3m7* 

yfttftei (c) ^«^ : &i-S'bco-e*>S36s. i>*>^> 

Ofe^SrtWtS r 1 1 T# 5o pKa ^2 

— 5 W^^t^3c5> (D) £:^*r£it:5r£ 

<M-, »EcoaSSt-«tS»»«rSJtSr £ft<. €*g 

m±x\ ^comm^M^mm^ <?—^ 

5^ft5 0 *«g*tafc» (D) i*. 4*1-*^ 
P^T«t5W (A) % m&£M (B) M3t7-; 

yfk^* (c) £<o*&-g^-c\ «^fcS&*^*-rSo 
[0 0 3 3] :rtI^t6pKa fi. J:<^abtLTi/^ 

ttmz.tt&HtttZt><D^ -tt£t>^ pKa--log 10 K 

a pKa t-2^^comm\^^mm± 

f&ft (d) mmsia^ mm&<D^m\z&®)tmm 

ta:H^6 Q r ^r^v^f«M^ (d) ct> 
P Ka 25-5 <t &mm&.±xcoy<?—>'wm 

<Dmt&&jJt-rz>3hM&'h& < ft V . — * p Ka ^2J: 
&&^mmif&5r (d) £LT«u ttt*/u*yws» 

[0034] *w*n\^m\<^hfr&^wmmij&ft (d) t 
-y- y ^-/^ m-3m P -t kd^ 

[00 3 5] *5m<Dtfi?m-7 * h U-v 5 ^ hffi^fefcfcS 
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mi^ ii« 7 o sm%&>±. »^ b < 8 o 

rf&n. zcomm (a) c^ms^s^tc. gg§£#j 
(b) ^i-io mm%<Dffim. zmr % is{t&m 

(C) 2*0.0 2 — imm%<V&miZ&>Z><Dfrftf-$iL,\,\ 

*tz.mmmj&& (d) *m^z>m&\-£, mc<mm 

(A) Wlt^Iillc, 0.0 3-lIt%(DffifflT'ffS 

[0 0 3 6] rto:?*- hu^ h*Bj**iiai#. ^S?^ 
10-5 OM%^ 45 <t 5 _hSE#^S: 

rit^SrJBWWS i><DX2bth&£ < . r^»-eil«-fflv^ 

DtVy^y =i— yi^ey y ^yu^— vvUT-trf — hJkTJ 20 
^ntVy^y ^ -;u^ y if f /U7ir t~ hco 

V ryux^f/^ xf/U-fe cz y/U 

RZfZ/^^U^Jf}) ^—yi-^y ^yL^— tvuco<£ o+£# 

k^mThft,z> 0 -tihcommte. ^tvetim&x. x 30 
[0037] m&±\z.mfc£titc i"Z?x hm^htt. 

oomii«> y'l)^— '<*—=-^ifm3t. PEB, 7 

K- 5 ^ (2-fc Kn^i/xf/u) K y ^yUT 

fflV^tl5^i:^#V\ 40 
[0 0 3 8] 

\zmm-tz>t\ &&m&^thb<DmMMiz.£^xt!:Asb 

[00 39] ^/£#-J 1 ( 2 7cfi»<bWJfSO»£ : *5E W 
P -tert-^K^^^u> HtPWfc^ (*) CO «:# 

5H^:ft 20,000 CO Ttfy (p -tert-^>^-e/^^l/>-) 50 
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LT, tert-7 >^r^ [= (tert - ^ h / 
(tert-^h^v-K+TKKS) ^10% 

yu^^y — yu) 25g (p - tf^yu^^y— /u^^^ b 
T2 0 0 ^ yw) , ^TJ^p - hyi^v^yM^vggO.O 
12g (0. 06 ^y^yu) 3:. 1, 4-v ? *-3f^>'2 5 
Og[^jij?L/Co rcO^^fC. i^/Hf=.;H- T 
4.34 g (6 O^U^/l") ^TU Wf2 5t)T*5 

[0040] rcO^^^f^^^^^TK 150 Omll- 

rco^^y h^r— ^ffil, 4-^^r-y->^2 0 0 g 
iCffifcSU m^*^$mfcl 5 0 0ml(ciTU 2t£'J 
b/c 0 # btl/c !7 x 7 h ^ 6 0 0 g CO^ ^ySft 

TK^-CtB^UTSfc^b. MilbX^y h 

fligbfco ^b^bfc^^co^^ y h^—^&MFE&Mls 
X. TKy ( P -kT-;U7xy- yu) cozKg«as«5#ttJic 
tert — ^^yu^— ^yHb^t/l — ^ h v/^c^yuzn— f 
yWk^^cMi^fco rco^i^r ^-NMRfM 
Istck^^. p -fc^yu^^y — /u^£Sr«^t-S?KK 
Sco 2 3%^1 -x h^yx^Sr^l^tlT^fco 

s«ifi¥<fe^2 3^yi-%, tert-^ h^- ^m^-r^m 

l¥^^tfj: 22, 000 . 2.10 -e&ofco 

[0 04 1] ^«aj2 (lTC^^ft^^cOjKig : tt« 

^^Sl^^n/cS 0 OmlcOK^P^^^^^^ 7^y ^ 
f^>«ilt¥^l (Mw) 23,900. (Mw 

XMn) i.i2co4<y (p - tr^/i/7xy — yi^) C0^W 

* (^) i^co "VP-15000" ) 25g (p - tf-yi^^y 
— ^mtLb LT2 0 8 -; y ^yU) ^t/p - hyU^^^yU- 
*yi0.02 1g (0.10 9 ^y^eyu) £:A*u 1, 4 
— v>^-^ri^>'2 5 0 gtC^^?Ufc Q rcO^^{c^^yutf 
-yu^c— ^ g (l0 9^y^;u) «TU 

<d'& 2 s^-c 5 i*wsjcs*-fr^io sm&wm 1 1 f^i«co 

?ic»fe- *aB^H^^v\ *?y (p-t^y^xiy— yu) 
tK8S©3 5%& 1 h=¥Vac^yuS"ei*S$^ 

-rv^co rc7>«flMco^y ^^uvj&^ms^^ftfi 

31,200 . #^tScff(il. 17T^ofc 0 ^tb^rW^AXt 

t5o 

[004 2] I66S« 1 — 3Rt/tt*Ma| 1—4 

* 1 13.5^ LT (v-? a 



(7) 



tfrm^l 1 - 9 5 4 3 4 
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[0 0 4 3] fitSfetcj; 9 8fc*Ufcv^y ai^^M^ ^ 

S^n^^^Lt, 2 4 8nm(7)I«t^ta 
KrFx4rv'Tl/-"f^f^^ C (SO ^^vMc7> 
"NSR-1755 EX8A" . NA=0. 45] *^V\ S^S^r^PiW 



12 



10 



*y hzfl h±\CX 1 0 O'CT^ 0W»LTPE 

7^f/U7y^^AW KdW^ KcO 2 . 3 8 M;% 

[004 5] 
[^1] 



09 No. 














Al 


N-^tW Mv«&ATVs (265t:) 


65 mj/cm 2 


0. 24^ m 




// 2 


n 




54 mj/cm 2 


0. 24 £t m 








(162-165^/15 nmHg) * 








» 3 


n 


VWjWW (263-265*0 


52 mj/cm 2 


0. 24jutn 






AX 


N-W^H'>7^ (265*0 


61 mj/cm 2 


0. 24 fi m 




w 2 


Al 


2-^^o^W^ (149-150°C) 


56 mj/cm 2 


0. 26 m m 




» 3 


/; 


N-^^o^W^ (149*0 


63 nj/cm 2 


0. 26 m m 




» 4 


n 


•/ 7xrvU7SV (302*0 


32 mj/cm 2 


0. 30 m m 





[0 0 4 6] ^ 1 {Cf^Xv^. 1 -rc h^ri/^^^K 
<WT?«SI b/c-g^d 2 <a»JIgAX£ffl v >fcifct^J 1 <o 30 

JlaAlSrffiv^tf^ \WCT % >-X&>& 2 — *^j\**s9 a — 
vW7 ^ ^ t m^'&fr'&t-ttMm 2©^K 2^ 
T ^ > -efc <5 N - ^ u v-^ a vy ^ V t 
^fr/clt^J 3 <£> vis* K ^U^LX 2I7;>T*fe 

^r^^^— ^s#e>^fco :^{^u -g^sey i <r>mm 40 

[0 0 4 7] r <D&0 id. 1 «»CO«S£<^t7k»£ 

*s*<fto. —77. imju^2mrr^^m^tim^ 



[0048] mm. mztmiR&T *^kti> 
mm±^m^i ^xfem&wm ufewsr^r. 

[0 0 4 9] mtisM* 

(O (is? cr— ^v/yl-7,/^^u) ^77*^ ^ 

0 . 5fflk N - t< v^v-^ □ vvUT ^ 0 . 0 2 

[0 0 5 0] ->^7!)xAS{g (Si«Si:"r*) . > 

v ^^^^^±\^mtmmmAm^titz.mm (sins 
rfzzfttimm (tin sstts) ^r^tc^^^ufc 

i^r i o otr*9 o^T^y^-^ L/c 0 :7°y-<— 

4 8nm£7)^«^^ttaKr Fx^yvL ^r^ y 



(8) 



WRW 1 1-95434 
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[ (W) =-^>-mcr> W NSR-1755 EX8A" , NA=0. 45] 

T*9o fpmxm itpeb &m \ m%n<T>mmm%L 

/££rfTo7co m^T 1 ^VU7 V A^-f Kp 

[00 5 1] «^tlfc^7-^^l^Mit«i 

M^bfc^!;^ 6 4nJ/cm 2 CT^^CO. 24/im <£>» 
m^^—^^mi^^ i/c0.30Mm 7^y7>K^ 
— * £ £ ^icp^JcM^ U/c ^ ^ f5f3T$£^<7>&£f t£ 
V T <4 J^lh^tz.* SiN^^ TiN^^C^fii L 
tzM&\^ ^frb^fL? 7nJ/cm 2 $^9 7mJ/cm 2 (Dm 
&.h?£K>, 0.30 /zm 7-< VTV — ;*&CjoV>T 

fi. SiS^^^b/c^i:^. ^Tif^&^TT* 20 

[00 5 2] HJS^iJ 5 — 8&Xfil£«ffl 5- 8 

-So 

[0 0 5 3] t^>- (**WC0*Mfci*S*>W) 30 
MDCA : N-Tf^/^^ D^^U7^y 2 6 5 

MD0A : N — p« f/U^iJ' 5vU7 * ^ 16 2—16 



14 



S'C/l 5mnHg) * 

TNBA : hy-n -Z?^SU7 * is m&2 1 6t:) 

[0 0 5 4] (^0^(O^i^^^V>^(O) 
TIBA : h y >f yy^/U7 ^ V 1 9 Ot) 

[0 0 5 5] Wm&&m Vt¥£WcDZm£fj:Z>i><D) 
SAA : ^-V^/^m (pKa 2. 8) 
CHCA : a^^-i^VT^y^V^ (pKa 4. 7) 
ACA : g^g? ( p Ka 4.6) 

[0056] mmta-vo t^h^t* 

PNP : p-^hD7xy- ( p Ka 6. 9) 
MAA : ^t-^C^m (pKa 1.7 5) 

[0 0 5 7] Ji-ewMuytu^ hi&frb. m&W4k 

[0 0 5 8] 

A : O<7^C0£ 9 h ^(^^^ftf« 

— : '<?—^M&&rvro 

[005 9] ^7C. 9t\^ LfcHM 1 St^JtKW 1 CO 
[0 0 6 0] 

m2] 



m No. Mi T * is g£ f£ 

fte* mm 



TiNgftLh 



itm mm nm 



mm 


£ij4 


Al 


MDCA 


SAA 


64 mj/cm 2 


0. 24/zm 


® 


97 mj/cm 2 © 


/; 


5 


n 


// 


CHCA 


69 mj/cm 2 


0. 24Atm 




99 mj/cm 2 © 


it 


6 


if 


// 


ACA 


61 mj/cm 2 


0. 24 Atm 




102 mj/cm 2 © 


n 


7 


n 


MD0A 


SAA 


53 mj/cm 2 


0. 24 At m 




80 mj/cm 2 © 


n 


8 


it 


TNBA 


ii 


38 mj/cm 2 


0. 24/zm 


© 


58 mj/cm 2 © 




AX 


MDCA 


SAA 


60 mj/cm 2 


0. 24Atm 


© 


95 mj/cm 2 X 


// 


6 


Al 


TIBA 


n 


4 mj/cm 2 


0. 30£tm 


X 




n 


7 


// 


MDCA 


PNP 


80 mj/cm 2 


0. 25mdi 


X 


106 mj/cm 2 X 


n 


8 


ii 


// 


MAA 











Al MDCA #L 65 mj/cm 2 0.24^01 O 91 mj/cm 2 X 
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mem i ax « 
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16 

61 mj/cm 2 0.24 Atm A 87 mj/cm 2 X 



[00 6 1] ^2^b^ t t9l-, ^#j4 — 8<Z>l/ 

[0 0 6 2] ritfcatU ittS^I 5 — 8(01^^ Mi. 
^«otl/>fc 0 ltl»il5©U^Ht Si 

[00 6 3] *«IKttfiK^S:^*v^Jt«0il l 20 



cou^ m±. simm.±xnm^mmx— ft&fet 

V«r**.fc36S. TiNSffiJi-efi. *3l*fl£tfc&s 
[0 0 6 4] 

£3. 



